wherei 



in said encapsulation means comprises a coacervate, 



and wherein release of said 



encapsu 



lated [expression] vnai vector from 



said encapsulation means iransfects a cell. 



49. 



Please add the following new claim: 

(New) The composition of claim 1, wherein the 
inhibits cell proliferation. 



nucleic acid encodes a polypeptide which 



REMARKS 

Pntrv of the above amendment. Support for the 
riaims 1 2 and 4-49 are pending upon entry ot tne a 

n.i. 3 has been cancelled without prejudice. Applicants reserve the nght pro 
Appltcants wtll no« address the issues ratsed ,n the Office Acfo 



^a.s.ractiso.ec.edtohecause„nhe.nclus.ononheter.n...d — 
^p,ica„tshavereplacedtheword.aid.with.the.,.hereh,„hviat,„,th.so,ec.,„n. 



OM.^^^m'^^^''^^^ ,„i„ed .nventton is d.rected to 

prepanng a pharmaceut.ca: preparatton. Accord.ngly, 
rejection is respectfully requested. 

fl^*'"^'^*^'^^^'^'''''^^ ,er35USC.12r,rstparagraph, 
Clatms .7-20, 29. 30-34, 39, 47, and 48 are rejected under 35 U.S.C. 11. 



because the speci 



fication, while being enabling for a 



coacervate microsphere for controlled 



release 



of a recombinant expression vector or a recombinant virus 



from said microsphere, and the 
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- "'-T-r::;::::r*:" 

■ „f ,he same Applicants respeCfully traverse this rejee.ton^ 
rherapeattc uses of the same^App _^ ^,„, 

The Exanriner ctes Da„s e. al. s^ng ^^^^^^^ 
«ver,,.„eexpress,o„,i— — 

needed to make gene therapy a reahty. U appears .ha . f„ ,„„iea, use in 

,_.„.ever,theB.„^ 
Patent Office to determine tfApphcantsna 

,„.e„.,on, wh,,e safety andefficaey are tssuestoheresolvedhheFD. 

AppUcantshaveshownthatcoacervatesinco^ora,.^ n ^c^^^^^^^^^^^^^^^^^^ 

e:— 

.,medcompos,.,onsandmethods.TheB.— 

...mensaredescrrhedtntheveryref— d^y^^^^^^^^^^^ 
Oange.ahfeatures.Uep,o„ee™^^^^^^^^^^ 

artrce. h, that e.penment, the ADA ge ^^^^^^^^^ 
ADA-deftcient SCID. Four years later, those pahen 

eontatntng ADA cDN A. Although the ieve. of expresston was n. s^c ^^^^^^^^ 

. .,.;tv. PFG- ADA was required, Uang ei ai. uut. 
der,c,ency,andco„t,nuedtreatmen.w, BO^^^^^^^^ 

that the long-term expression of ADA by the pa y ^^^^^^^^ 
.„..pro,ementmthepa.,en..sco„— 

described by Kawamura et al, J. Immunol. 1999, 



f .„c„ are proved herewi.h. sugges, that measurable .mprovemen. can 
1572-9, abstracts of whrch are prov ^^^.^^ 
,„,eedbcobservc..s„c.pa.,e„,s.AppHcan-srespe 

^^^^^^ 

acceptable and complete control of the co„d,t.o„^ ^, 
on page 47, of Dang ct a,., expenments by 

,„ .ice, resulting in suppress.on o tu.or ^ _^ _^,,„,, 

spurred a Phase 1 tnal whtch has shown that the El A g ^^^^ 

-r;re::= 

„,,„a,.ectors,and,.es.,o„.heavar,ab,.,^^^^^ 

-^*-'°'"'"'T::;r::nt.r— ^ 

shown efficacy ,>.v,vo. clearly mdtcattng ,„ patentable, need no. 

„.ge„etherapy.TheExan,,ner,sre.r„^^^^^^^^^^^^^^ 

--^"™^"^™"""r:— ^^^^^^ 

part of a therapeutic regtmen, or ameliot ^^^en with the knowledge of those 

,e,,evethatthepresentlycla,..con,pos,.ionsand— ^^^^^ 

ofsktlUn the art andpnorresearchustngother gene ehvery*!, ^^^^^^^ 

.He art to expect that coacervates tncorporating a nuclerc acd and a del. 

successfully used in the — ..^^e of the nr.or challenges 

The Exannner then ctes Wvel and Wls^^, 
s.„, confronting the field ,s the design of nrore efferent vectors. 

10 



before vectors can be significantly improved. Even it true, 

. V Wivel and Wilson m no way suggest to one of skill in the an 

obstacle .0 pa,e„,ab.li.y. ^^^^^^^^ 
Ec.a„dWUso„prov*a o — 

be„ef«sae.ve..o™sene..a^^^^^^^^ 

many of which are supported by m v,vo eltect _ ^.^^ 

94 Eck and Wilson describe other successful m Vive uses of genetherapy. For exa p 

a I has been used to tnduce tnti^l hyperplasia >n aneria, walls, provrdtn, a ™ode,, 
gene transfer has been ^^^^ ^ ^^^^^^ ^^^^^ .^^ ,„3,^„,, „f 

.hough not a therapy, for dtsease. Ne ^^^^^ ^^^^^^^ ^ 

gene transfer and expression m v,vo. Eck and w.lson 
ector encodtng thymidine k.nase with subsequent adnrinistratton of gancclovtr f r the 
vector encoaing , T»hle S 2 on nase 95 provides a number of gene- 

successful inhib,t,on of artenal hyperplasia. Table 5-2 pag P 
prodrug combinafons useful for the treatment of cancer, some of wh.ch 
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,„ „u.an ana rode, .odels. ,n faC, one example or.. of .Herapy . cu.en , 
P,ase n, .„a,s; ..e P.ase .na,s, su.^n.ed ,n *e K,a,zn,an„ c. a,.. Ha.. Gene T e. m. 
25,5-004 abs,rae, provided .erewUh, de.„ns,ra,ed si,n,nean. ..erapeu.ic bcnen.s ,n e 
„ea.n.e„t of reen.en. g„oMas.on,a. None of the cUed an woaid s„,«es. .o one of s. , ,n 
.ha. ,he presen,,, Carmed coacerva.es would be rncapable of reprcducng such efTeCs. 

Lastly the Examiner cites Kalyanasundaram e, al. as sta.rng, with respect to the 
expenn,entsdescnbed,nthepresentappl,ca.,o„,tbat...heseresul.sdidnotden,o„stra.ea^ 

su erior gene transfer effrciency under these condr.ions." Again, AppUcants po.nt ou, tha the 
::bJn,re,u,re.en.does„otre,u.resupenon.y,but™ere,yeffec.,veness.Theposs,b,.yof 

future mod,f,ca.,ons that nri^t heighten the effecnveness of the claimed composrt.ons and 
methods ,n no way suggests the presen. invention lacks enablement. 

in summary. Applicanrs have cla,med coacervates mcorporattng a nuclcc acd and 
delivery agent, and have shown that, when the delivery agent rs an adenovtral vector, , e nucle.c 
e,dca:bere,eased,„asu..amedmanner,and.ransfec.ed,n.oa„dexpr=ssedb,targe.c^^^^^^^ 

.,vo A. the trme of filing, a number of protocols were krrown, many of whrch are descnbed m 
the references cted by the Examiner, whrch have demonstrated effective viral or hposome- 
mediated genethcrapy for .hetreatmentofawidera„geofdiseases,includingcanc^^^^^^^^^ 

fibrosis, immune deficency, and restenosis. The Examtner has cited no art whrch wo Id suggest 
that drese same protocols, rf subjected to sustained release using the presently clarmed 
„.es,would„„tprov.de.herape„t,cbe„efitss.mtlar.othoseobservedthrou^ — 

administratron. Because such a wrde r^ge of deUvery agents, such as Irposomes and vrn.^ 
have been successfully used, and such a wide range of unrelated diseases have been suecessfirlly 
treated, if not cured, by gene therapy using a wtde range of techniques for admrmstrat.on. 
Apphcants submrt that the pending clarms are enabled throughout their scope. Accordmgly, 
reconsideration and withdrawal of this rejection is respectfully requested. 

ClaimigesaionUJlri^^ 

Claims 29, 32, 37. 40. and 42 are rejected under 35 U.S.C. § 1 12, second paragraph, as 

allegedly being mdefinite for farhng to panrcularly point ou. and dtsttnc.ly clatm the subject 
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mainlained over Ihe clams as amended. rbim 32 has been 

C,a,m 29 has been amended .0 c„.ec, the ,a* of antecedent basts. Clatn, 32 has been 

Lance.,ththedescnpt.northee„.neeted„atntaW,t„sdese„beda,th.^^^^ 

.,e specificatton .0 Canfy the subject matter being Oatmed. Step (c, of Cat. 40 ha been 
lded.oc,anf,thatthentstandseco„dso,„.,onstec..ed,ns.ep,a,havebee„*^^^^^^^ 

according .0 step (b) before be.ng combined ,n step (c). Ciatm 39 has been amended to rec,. a 
accordtng P t i _„4i„„,„ Apphcants submtt that these clatms, as amended, 

method includ ng positive steps. Accoroingiy, rtt^iJ 

metnoQ inci 6 f „,n,ctfullv request withdrawal of this 

mply with 35 U.S.C. 1 1 2, second paragraph, and respecttuMy q 



CO 

rejection 



--^r^^^SSl^ 3.39, and ... are rejected nnder 3S U.S C. .0 <a, 
asbetng ticipatedbyMyanas— e.a,.Apphca„tssnbm,therew.thad^^^^^^^^^^^ 
:;CP.f32'ndicat,ngtha. this reference .sthew„r.ofthe inventors and thereforeis.pnor 

ar.against,hepresentapp,icatio„.According,y,wi.hdrawa,ot.hisre3ection.srespec.,.,ly 

requested. 

aaims>,2,a„d4Sarer.ectedu„der35U.S.C.>02(a)asbei„ga„ti.^^^^^^^^^^ 

a, or are rejected under 35 U.S.C. ,02,e) as being anticipated by Roy =• a.. (U.S. Paten. 
5 972 707). Applicants respectfully traverse this rejection. 

Claim us directed .0 a composition for controlled .lease of a nucleic add, inclu in a 
.oacervate a nucleic acid incorporated in said coacervate; and a delivery agent incorpora.^ 
rdcate, wherein the coacervate composes a cationic molecule and an anionic ml ecu 
t erlsaid nucleic ac,d.C,aim4Sreci.esagenedehvery system fortransfectingac.^ 

ector includi„ge„capsula,i„nmeansforencapsu,atingaviralvector;de,iverymea sfor 
Zilg—rdeliveryofsaidencapsulatedvira, vector; wheretnsaidencapsnlation 



13 



„ea„s co.pnses a coace.a.c, and whe.,„ .elease of sa. e„caps.a.ed v.a. veco. .Vo,„ sa. 
encansulation means transfects a cell. ^ , t 

e. . and Leo„« . a,. =a* .eac. coa.e„a.s con.a,.„, nuCeic ac.s, do „ . 
,^,,,„,,,eacM.aU.e_.sl„cMea„a„.o„;c.o,ec.eo.en.a.^^^ 

,y c,a,n, , . Add.UonaMy, Roy e. a,, and Leo„s e. al. do no. apparenUy .each ,a. t e gene 

: ..en. con,pnse. a vl.a, vec.or, as .e,ni.ed c,a,. 48. Acco.d.n,y, App .c..s 
l.r.J.aoye.a,.a„dUon.e.aUaiHo.eac.an..eU— ofc,a,n.s,a„d4S,a„d,H„s 

do no. an,ic,pa.e .hese claims. Reconsidera.ion is respec.fully re,ues.ed. 

Claim 29 ,s rejec.ed under 35 U.S.C. .02(b) allegedly being an.icipa.ed by Beer e, al. 
App,ica„.srespec.f„l,y.raverse.b,sr.ee.,on.o.beex.e„.i..snrai„.ai„edover.bec,ai„,sas 

™'"'li.29,sdirec.ed.oage„edel,verysys,e.for.ransd„c.ngce.,sofabos.co™^ 
.eoaceL— eree„caps„laU„ga.leas.an.leioac.da„dade,iveryage„..r.^^^^^^^^^^^ 

.„.raeell.ardel..eryorsa.d„„o,eicac.d,wbere,nup„nad— .onorsa.^^^^^^^^ 

microsphere .o a bos.. eo„.rolled release of said nucleic acd results rn .ansduC.on of cells 

said host by said nucleic acid. 

Beer e. al. .eacb poly(lac.,c.glycol,c,acid n^crospheres con.a,n,ng a recomb.nan. 
aaenov.rus,bu.do„o.apparen.ly.eacbcoacerva.em.crospberesasrec..edby — 

Accordingly, reconsideralion is respectfully requested. 

„.rU IborRo e.al.,nv,e.ofBeere.al.,Naraya„ietal.,a^^ 

respectfully traverse tb.s re.ect.on to the extent it is n,a,nta,ned over the cla.nts as amended. 

The subject matter of cla,m 1 ,s descnbed above. Cla,m 35 rcctes a .t contamrng a ,ne 

delivery system, tnclud.ng microspheres and instructions for using sa,d microspheres, w erem 
mlrospberes are composed of a cat.onie molecule and an an.on.c molecule and sa,d 
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■ rl»,m 36 scls forth a coacerva.e microsphere for sustamcd 
„,icrospheres encapsulate a virus. CU,m 36 

:r:;:r=;r:::::— 

molecule, such as alginate, or a vrnrs ,n .he nanospheres^ ^^^^^^^^ 

,„ ,nef. Beer e. al. .each po,y(,ac„c.«lyco„c)ac.d . J.oprach and 
.e„ov,rus.Nara,anie.a,..eachal.na.e-coa.ed.ela.,r,capsules^^^^^^ 

preparation compnsingmicroparticles having p 

. ,ests first thatitwouldhavebeenobvioustomcorporateavirusinthe 
The Examiner suggests, first, that 11 a aV is more efficient at 

.acerva.e„anospheres.au^.WUo„.e.al,orao.e.aU^cau^^^ 

.el,venn.a.e„e.hana„a.edp,asn,.a.However,,heE.— ^ 

:::;;r,=^^ 

intracellular delivery of nucleic acids. recombinant adenoviruses using a 

PT n A microsoheres containing recombinanx auci 
Beer et al. prepare PLGA microspn ^^^^^^^^ 
J . ti^QttVip adenovirus IS relatively large i^/iw / 

.o„h,ee™u,s,o„.echni,ue,an — 

Beere.al.sugges.sus.a.nedreleaseofadenov>ru „f„^taical forces on 

.ha..he.usedgen.le.e.hodsforencapsu.a.,o„,nconse...^^ 

e„capsu,a.ion (page 63 column 2), ohlained spheres > 0-20 pm 
sugges...euse„feoacer.a.es.,ncon.ras.,.henanosp— 
are orders of magniiude smaller (200-750 nm), poss.bly .oo small 

particles efficiently. 
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. „,l tissue .argcins, low immune response, and unres.ric.ed plasm.d s,.e, and 

:::::rr— 

:l:ne.a.e,...ed0..and.epos,.e....e.^^^^^^^ 

:r,i-,>. " ■; ""7:;—:::::;:.. 

far fte deUvew of nueleic acids and viruses. Neither Leong et aU nor Roy et al., 

for the dehvery o ^^.^^ „„ „33 

nor even Narayam et al. teach sugg ^^^^^^^^ 

admmistenng such compostttons as macrosc ,e capsule. M 

t«hm.e.oavo,ddecomp„sr.,onof— 

Naravani et al. are useful for transporting a substance tnroug 

~ Wh,.e this may he effecve for protetns and nuCetc actds, the nuCeases whtch 
tntesttne. wn, , ^^^^ ^^^1, _^,^^„„, 

the cited teachings, would not recognize that this techniq ,,ere is neither 

■ ,f ,t IS effective for proteins and peptides. Accordingly, there is neither 

nucleic acids, even if it is ettective lo p 

™.iva.ion ,0 make Ihts eomhinahon, nor a reasonable expectahon of success, hased 



record 



Lastly the Examiner c.es Hedley e. al. as teachtng mtcroparticles comprising a 
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case of o.v,ous„ess, an. acc„.ln,y .,.es, .c„„s.e.a„o„ an. w,..rawa, of ..s 



rejection. 



A A^.'X^W^C 103(a) as being unpatentable over 
riaims 30 31, and 33 are rejected under 35 U.S.C. lu^^aj 
.on.e?:o:Ko;e.af.n.e.ofBe„e.a,.anaNa.,an,.Kao,^pp.,ca.s.^^^^^^^^^ 

'"""t:i:!:lc.ea.oa.e.o.fo..e.^^^^ 
.„aHor:lposU,o„co™pn.n.acoace™.e,wHe.ln*e— ^ 

L.»ansf.vec.o.W,n.a.,eas.one..u,a.^^ 
:^sesacaf,onic™o,ecu,ea„da„anion,c™o>ec.,eo.her.Han.he„uc,e,cac,d,.he 

:rleisan,ic„sphe«,andfhecoace™.= ,„co^ra,esa«,ve.asen.^ 

::i:a.,o„of.eoon.po.,o„..Us. — .easeof.^^^ 

and Narayan, & Roy are descnbed above. ^ ^ ^^^^ 

As noted above, tbe Examiner has provided no teachings w 

:Zdah>epo,.er,they.:n.o.thattheynsed.n.te.^^^^^^^^^^ 
eonsideratton of meebanica, forces on encapsn.atton (page « " ^^t 1 nanospheres 

small to encapsulate large viral particles efficiently. 

More ver L^ng et al. espouse tbe use of non-viral delivery techniques for ease o 
. !I slue targeting, low immune response, and unrestricted plasmid size, and thus 

::Jnegat,velycbarged..^and.bposi..elyc.^^^^^^^^^^^^ 

coacervation (see, for example, Roy et al., column 6, Imes 5. 
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on 



-•-rr:::::::rrz 

^^^^^^^ 

::z:::::::::~rrzzr:=:i 

N.ravani et al are useful for transporting a substance throug 

nucleic acids, even if it is ettective lo v Accordingly, there 

•nn other than the nucleic acid in the proposed composition. Accoraing y, 

rejection. 

Claims 40-47 are rejected under 35 U.S.C. ,03(a, as being unpatentable over Leong e. a. 



on 



second so,u„o„ a del.very age., cc.ning ,he fir. s„,u,io„ and ..e second soiuUon .o fonn 
..d so,u„o„ co.pns,n, .e nuCcc acid and .e de>,vc. a,e„,. and .so,a„n. coace.a. 
ro.edr™.apon,o„orsaidcadon,c„,o,ecn,candapo„.o„orsa,dan,on,c — ^^^^ 

,H.d so,.,on, so tha. ,he coaecrva.es cncapsu.a.e a, leas, a porr.on o, .he nue.cc acd and 

"":ae.n.or.eo„.c.a,.,Ko,e.aUandBeere.a.aredescn.eda.o.^ 

S paten. No. 5,759,5S2, .each a coaeerva.c ..crosphere con,pnsing ge,a.,n and cho„dro,.,n 
,L.cerpora..„.apHar™acen.,can,ac.,ve*.a„ce,anda.e..odrorpr 

prov,d,„g a ge.a.,„ ac,ueous so,„.,on; (b, prov.d.ng a chondroi.,n sn.fa.e aqueous so u., n e, 
rdlnga.Helpeu.,caU,eftec.,vea™un.ofapha.,aceu.,calWae.,vesu.s.ancee,.her.o.^ 

::n,ns.e,a,or.o.HesoM,o„,ns.ep(.;(d,n,,™g,.ege,a.,nandc— 
so,n.,ons .0 for. a coacerva.e suspens.on; (e, adding a cross.inK.ng agen. .0 .he eoacerv . 
.„spens,o„ .0 crossUnk .he coacerva.es. .he coaeerva.cs encapsulating .he pha—Uy 
acve subsrance; and (0 incuha.ing .he coacerva.e suspension .0 fon. microspheres and 

recovering the microspheres. nthat 
AS „o.cd above, .he Examrner has provided no .cachings which would sngges. 1) d,a. 

coacerva.e nanospheres can he fonnred around v.ra, par.ic,es; and 2) d,a. ™' P-*^ 
,„corpora.edincoacerva.ena„osphereswou,dre.a,n.He,rac.,v,.yandfacd,.a.e,n.race.u,ar 

aehv!ryofnuc,e.cac,ds,MhoughBeere.al.sugges,sus.ainedre>easeofade„ov,nrsftonaa 

biodegradable polymer, .hey poin. ou. *a. ftey used gen,le n^e.hods for -P-la.,on .n 
cons,Lion of nrechanica, forces on encapsula..on (page 63 column 2), ob.a,ned spheres >10 
:,n..nsi.e, and never spec.f.c.,sugges.,heu.eofcoacerva.es.l.con.ras, .he nanosp^^^^^ 
Lgh.byUonge.al.orRoye.a,.areordersofn,a^..udesma,ler<200.750nm).poss,bly.„o 

small .oencapsuMe large viral par.icles efficiently. 

Moreover. Leong e. al. espouse .he use of non-v,ral dehvery techniques for ease of 
.^thesis, cell..issue .argCing. low immune response, and unrestnc.ed plasmid si.e, and .hus 
.each .h,s con,bina.,on. Accordmgly. .here ,s neiiher mo.ivat.on ,0 make th.s 

l,na.,onnorareasonab.eexpec.a.,onofsuccesshasedon.hear.ofrecord.Por.heabove 
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reasons Applicants submit tha, .he Examiner l,as failed to se, forth .pn,mfac,e case of 
obviousness, and accordingly request reconsideration and withdrawal of th,s rejeCon. 

For .he foregoing reasons, Applican.s respectfully request reconsideration and withdrawal 
of the pending rejections. Appltcants beUeve .ha. the cla,ms are now in condit.on for allowance 
and early no.iftca.ion to .h,s effec. is eamcs.ly solici.ed. If any questions are ra,sed by the 
submission of this paper, .he Examiner ,s urged .o telephone the unders.gned at the number 

indicated below. 

If there are any other fees due m connection with the fihng of th,s Response, please 
charge the fees to our Deposit Account No. 06-1448. If a fee is required for an extension of time 
under 37 C.F.R. § 1.136 not accounted for above, such an extension is requested and the fee 
should also be charged to our Deposit Account. 

Respectfully submitted, 
FOLEY, HOAG,& ELIOT LLP 



Dared: Qflolajam S^liTlSSS"" 
Patent Group 

Foley, Hoag& Eliot LLP Reg. No. 44,735 

One Post Office Square Agent for Apphcants 

Boston, MA 02 109-2 170 
Telephone: (617) 832-1000 
Facsimile: (617) 832-7000 
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